Aim: To assess the incidence and risk factors for neck and shoulder pain in nurses. Methods: A longitudinal study of neck and shoulder pain was carried out in female nurses at two hospitals in England. Personal and occupational risk factors were assessed at baseline. The self reported incidence of symptoms in the neck and shoulder region was ascertained at three-monthly intervals over two years. A Cox regression model was used to estimate hazard ratios (HRs) for incident neck/shoulder pain during follow up in nurses who had been pain free for at least one month at baseline. Results: The baseline response rate was 56%. Of 903 women who were pain free at baseline, 587 (65%) completed at least one follow up while still in the same job. During an average of 13 months, 34% of these (202 women) reported at least one episode of neck/shoulder pain. The strongest predictor of pain in the neck/shoulder was previous history of the symptom (HRs up to 3.3). For physical exposures at work, the highest risks (HRs up to 1.7) were associated with specific patient handling tasks that involved reaching, pushing, and pulling. Nurses who reported low mood or stress at baseline were more likely to develop neck/shoulder pain later (HR 1.5). Workplace psychosocial factors (including job demands, satisfaction, and control) were not associated with incident neck/shoulder symptoms. Conclusions: Neck/shoulder pain is common among hospital nurses, and patient handling tasks that involve reaching and pulling are the most important target for risk reduction strategies.
H ospital nurses have a high prevalence of low back pain, [1] [2] [3] [4] and the risk of low back disorders from physical activities in patient care has been the focus of extensive research. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] In comparison, relatively few studies have explored the influence of patient handling on neck and shoulder pain, 8-10 12-14 and most of these have been cross sectional in design. 9 10 12-14 As part of a prospective investigation to assess the impact of an ergonomic intervention on musculoskeletal symptoms, we collected longitudinal data on the occurrence of neck and shoulder pain in a cohort of nurses. We here present an analysis of the risk of incident neck/shoulder pain in relation to personal and occupational risk factors ascertained at baseline.
METHODS
The study was carried out at two similar acute hospitals in the south of England, both of which provided in-patient care across a range of clinical specialties other than mental health. From personnel records, we identified all nurses employed by these hospitals, excluding agency staff, student nurses, and those who worked in community roles. Each nurse was sent a baseline postal questionnaire, followed if necessary by a reminder after six weeks. Among other things, the questionnaire asked about the following: age; sex; height; weight; details of current occupation; frequency of exposure to various common nursing activities (with and without assistance from colleagues or mechanical aids); perceived psychosocial aspects of work, including job demand and satisfaction; experience of non-musculoskeletal symptoms including low mood and stress; and history of pain in the neck and/or shoulders. Questions about psychosocial stressors in the workplace were taken from the Whitehall II study, 15 and were used to derive a score in relation to each of five aspects of work: demand, interest, control, support, and satisfaction. For analysis, these scores were partitioned into thirds (low, intermediate, and high). Questions about workplace activities and experience of non-musculoskeletal symptoms were based on a questionnaire that had been used previously to study occupational risk factors for low back pain in hospital nurses. 5 Neck/shoulder pain was defined as pain lasting for longer than a day in an anatomical distribution bounded by the occiput and the lower edges of the scapulae that was illustrated with a diagram (fig 1) . It was ascertained through a question derived from the Nordic Musculoskeletal Questionnaire. 16 Subjects who responded to the baseline questionnaire were asked whether they would take part in a subsequent longitudinal phase of data collection, and those who agreed were sent shorter follow up questionnaires at three-monthly intervals over the next two years. The follow up questionnaire included sections about new neck/shoulder pain since the previous contact and about any changes in occupation. Nurses who did not respond to a follow up questionnaire were sent a reminder and were included in the next follow up. Those who failed to respond to two consecutive threemonthly questionnaires were dropped from further follow up.
The main analysis presented in this paper was restricted to female nurses who had been free from pain in the neck or shoulder for at least one month at baseline, and who completed at least one follow up questionnaire while still in the same job as when they entered the study. Cox regression was used to calculate the risk of incident neck/shoulder pain during follow up according to both occupational and nonoccupational factors measured at baseline. Risk estimates were summarised as hazard ratios (HRs) with 95% confidence intervals (CIs). Where a nurse changed her job during the longitudinal phase of the study, follow up was censored after the last questionnaire that preceded the change. 
Abbreviations: CI, confidence interval; HR, hazard ratio
Although the investigation was conceived as an intervention study, the intervention (which included the introduction of new equipment and training at one of the two hospitals) did not begin until 18 months after the start of follow up. Moreover, when nurses' patterns of work were reassessed 14 months later, there appeared to have been little change at either hospital. 16a Therefore, when analysing risk factors for incident neck pain, we did not try to take account of changes in activities over the course of follow up in nurses who remained in the same job.
RESULTS
The study population comprised 2200 nurses. The baseline survey was returned by 1239 subjects (56% of those mailed) who had an age and sex distribution similar to that of the study population as a whole. An initial descriptive analysis 17 confirmed that nurses in the two hospitals were similar in age, and exposure to physical and psychosocial factors at work.
Nineteen responders were excluded from further analysis because they reported working in midwifery or non-nursing jobs. Of those who remained, 1157 were women. The age of these women ranged from 19 to 67 years with a mean age of 39 years. Approximately half worked full time, 19% were healthcare assistants, and 76% were qualified nurses of staff nurse level (D grade) or higher. Forty nine per cent reported that they had suffered from neck/shoulder pain at some time in their life, 35% in the past year, and 22% in the past month. Twenty seven per cent had taken time off work because of neck/shoulder pain at some stage in their careers.
Nine hundred and three nurses indicated that they had not experienced pain in the neck or shoulder during the month before answering the baseline questionnaire. Among these, 613 women (68%) answered at least one three-monthly questionnaire, but 26 of these had changed their job before the first follow up. Our analysis of incident symptoms focused on the remaining 587 women. Table 1 summarises the extent of follow up among these 587, of whom 190 stayed under follow up until the end of the study. The remaining nurses were censored from analysis if they changed job (n = 68) if they developed neck/shoulder pain, or if they failed to return two successive questionnaires.
Among the 587 female nurses in the longitudinal analysis, 202 (34%) reported at least one episode of pain in the neck or shoulder during an average follow up period of 13 months. Table 2 shows the risk of incident neck/shoulder pain by age,
Main messages
N Neck/shoulder pain is less common than low back pain in nurses, but is nevertheless an important cause of morbidity and sickness absence.
N Of the occupational risk factors studied, physical activities were more strongly associated with neck/ shoulder pain than psychosocial variables. Physical tasks that required pulling or pushing with the outstretched arm/shoulder carried the highest risk of neck and shoulder symptoms.
N Previous history of neck/shoulder pain is a stronger predictor of future symptoms than any occupational exposure.
Policy implications
N Handling equipment designed to reduce the risk of back pain (particularly slide sheets) might increase nurses' exposure to pulling and reaching. More research is needed to explore this further. Meanwhile, ergonomic interventions in hospitals should include consideration of the risk of symptoms in the neck and shoulder as well as low back pain.
N Job changes or redeployment might be considered for nurses with a recent or prolonged previous history of neck/shoulder pain or low back pain, but only if the risk remains high after optimal management of physical exposures at work. height, and body mass index. There was no indication that risk varied importantly with height. Weak associations with increasing age and body mass index were not statistically significant. At baseline, 208 nurses from the longitudinal analysis had reported that they frequently felt tired, low, tense, or under stress. After adjustment for age and BMI, the risk of incident neck/shoulder pain was significantly increased in these women (HR 1.5, 95% CI 1.2 to 2.1). All subsequent analyses were adjusted for the occurrence of these psychological symptoms as well as for age and BMI.
Although all of the women included in the longitudinal analysis were free from neck and shoulder pain at baseline, some of them had experienced musculoskeletal symptoms previously. Table 3 presents the risk of incident neck/shoulder pain during follow up according to past history of musculoskeletal pain at baseline. Incidence increased with longer total duration of previous neck/shoulder pain and with decreasing interval since the last episode. The risk of new neck/shoulder pain was particularly high among nurses who reported previous neck/shoulder pain that had lasted for longer than four weeks in total and that had last occurred within the year before answering the baseline questionnaire (HR 3.3, 95% CI 1.9 to 5.8). A similar pattern of increased incident neck/shoulder pain was seen in nurses who reported a past history of low back pain at baseline. Although the risk estimates were somewhat lower than for previous history of neck/shoulder symptoms, low back pain was more common among this population of nurses than neck/shoulder pain (lifetime prevalence 59% compared to 36%). The attributable proportion in relation to lifetime experience of symptoms (HR 1.9 for low back pain and 2.1 for neck/shoulder pain) was higher for low back pain (31%) than for neck/shoulder pain (20%). Table 4 shows the risk of incident neck/shoulder pain according to psychosocial aspects of work assessed at baseline. Hazard ratios were generally close to unity, and no clear trends were apparent with respect to reported job demands, interest, control, support at work, or job satisfaction. Table 5 presents the risk of incident neck/shoulder pain in relation to patient handling tasks carried out without the assistance of nursing colleagues or mechanical aids. There was a clear increase of risk in nurses who frequently assisted patients to mobilise using a walking stick, Zimmer frame, or crutches (HR for highest versus lowest frequency 1.6, 95% CI 1.1 to 2.3); moved patients in a wheelchair, bed, hoist, trolley, or commode (HR for highest versus lowest frequency 1.6, 95% CI 1.1 to 2.4); or washed and dressed patients while they were seated on a chair or commode (HR for highest versus lowest frequency 1.7, 95% CI 1.1 to 2.8). Several other activities were associated with smaller increases in risk that were not statistically significant. The tasks that were associated with a significantly high risk of incident neck and shoulder pain (HR >1.5 and p , 0.05 for the highest frequency category) were used to calculate the attributable proportion of symptoms due to physical work. Forty two per cent of nurses who reported new neck/shoulder pain during follow up had carried out at least one of these four high risk activities (assist a patient to mobilise using a walking stick, Zimmer frame, or crutches; move a patient around in a wheelchair, bed, hoist, trolley, commode, etc; wash/dress a patient while they are on a chair or commode and wash/dress a patient while they are on their bed). The attributable proportion for carrying out one or more of these activities more than five times per shift (versus not carrying out any of them more than five times per shift) was 22%. Table 6 shows the risk of incident neck/shoulder pain according to the number of different unaided patient handling tasks carried out in an average working shift. In this analysis, attention was restricted to the eight activities from table 5 that showed the strongest associations with symptoms when examined separately. Risk tended to increase with the number of tasks performed, although the trend was not statistically significant.
DISCUSSION
In this longitudinal study, the strongest predictor of incident neck/shoulder pain was previous history of the symptom.
Incidence also appeared to be influenced importantly by psychological morbidity (low mood and feeling stressed) and by a number of patient handling tasks commonly carried out by nurses, although the latter differed from those that have been associated with low back pain. In contrast to physical activities, workplace psychosocial factors had little impact on risk. *The activities considered were: (a) assisting a patient to move from lying to sitting or sitting to lying; (b) assisting a patient to mobilise using a walking stick, Zimmer frame, or crutches; (c) moving a patient around on a wheelchair, bed, hoist, trolley, commode, etc; (d) assisting a patient to sit up from a lying position; (e) repositioning (turning or rolling) a patient; (f) transferring a patient in/out of a bath; (g) washing/dressing a patient while they are on a chair/commode; and (h) washing/dressing a patient while they are on a bed. ÀAdjusted for age, BMI, and frequently feeling tired, low, tense, or under stress.
The investigation was designed to assess the impact of ergonomic improvements and training on musculoskeletal symptoms and disability by comparing the two participating hospitals before and after one of them implemented a planned intervention. However, because of practical difficulties, the intervention did not begin until 18 months after the start of data collection. Moreover, its impact on patient handling, at least over the next 14 months, was only slight. 16a Therefore, we think it unlikely that major changes occurred in the occupational activities of our cohort of nurses over the course of follow up. Nor was there any important reorganisation of services at either hospital during the course of the study.
The scope for change in occupational activities was probably greatest where a nurse moved to a new job, and for this reason, we censored follow up before job transfers. It is possible that some participants moved from heavy work to positions that were physically less demanding because they were having problems with their neck. If so, the risks associated with patient handling activities could have been underestimated. However, in our experience, it would be unusual for such transfers to occur within three months of the onset of a new symptom episode.
Bias could also have arisen from the incomplete response to questionnaires. In particular, completion of the initial questionnaire may have been selectively higher in nurses with a history of neck trouble, in which case baseline estimates of prevalence will have been inflated. However, this would not affect associations with new episodes of pain during follow up.
One further methodological concern is the possibility that performance of certain physical activities made some nurses more aware of neck symptoms, and therefore more likely to report them. In the absence of objective diagnostic criteria, this problem is unavoidable. However, if the long term goal is to prevent distress and disability, factors that influence the awareness of symptoms are potential targets for intervention, and should not be regarded simply as a source of bias.
The one year and one month prevalences of neck/shoulder pain that we recorded at baseline (35% and 22%) were somewhat lower than those found in previous cross sectional surveys of nurses, 9 18 19 possibly because of differences in case definition. Nevertheless, the symptom was common, and had been a frequent cause of sickness absence (27% of subjects). This accords with the observation that in an Italian general hospital, 15% of sick leave among nurses was attributed to pain in the upper back and neck. 20 Neck/shoulder pain was more likely to develop during follow up in nurses who at baseline reported being frequently tired, low, tense, or under stress. An association of neck and shoulder pain with depression, anxiety, and poor perceived health has been noted in several previous longitudinal investigations, 8 21 22 although not in all. 23 Importantly, these psychological symptoms were present at a time when subjects were free from neck/shoulder pain, which suggests that they did not occur as a consequence of underlying musculoskeletal disease. A more plausible explanation for the association is that anxiety and depression modify the central processing of sensory information, and so increase the distress caused by painful stimuli.
Our finding that previous neck/shoulder pain strongly predicts further occurrence of the symptom is consistent with other studies, 21 24 and indicates that like low back complaints, 5 neck and shoulder disorders have a marked tendency to recur. Previous low back pain also predicted new episodes of neck/shoulder pain. Moreover, because of the higher lifetime prevalence of low back pain, the attributable proportion of new neck/shoulder pain was higher for previous symptoms in the low back than in the neck/ shoulder region. It appears that the risk of recurrent neck/ shoulder pain is highest where previous musculoskeletal symptoms have been prolonged and have been present in the past 12 months. This is of practical relevance to pre-employment screening and also to the rehabilitation of workers after episodes of illness. Exclusion from a job could only be justified if the absolute risk of future illness was high and could not be satisfactorily reduced by modifications to the working environment and methods.
We found little evidence that psychosocial aspects of work influenced the development of neck/shoulder pain. An association with factors such as low support, high demands, and low decision latitude has been observed in several earlier studies of nurses. 12 13 19 25 26 Moreover, an interaction between physical and psychosocial factors at work has been suggested in relation to musculoskeletal symptoms in the upper limb. 27 Most of these investigations have been cross sectional, and the temporal relation between the workplace factors and symptoms is not clear. 9 13 16 25 26 However, the relation with psychosocial factors has also been found in longitudinal studies in nurses. 8 9 28 The absence of stronger associations in our study could reflect differences in the heterogeneity and severity of psychosocial stressors to which our cohort of nurses was exposed.
In comparison with psychosocial variables, we found that physical activities in the workplace were stronger predictors of incident neck/shoulder pain. Other investigators have reported an increased risk or severity of neck pain in relation to heavy lifting and uncomfortable posture, 26 physical stress at work, 29 working with the hands above shoulder height, 24 30-32 shoulder elevation, and neck flexion. [33] [34] [35] However, no previous studies have examined the incidence of neck pain in relation to specific nursing tasks. The risk of incident neck/shoulder pain increased modestly with increasing number of physical tasks, but a relatively high risk was associated with a very high number of tasks (.8). This is likely to reflect the fact that nurses caring for very dependent patients are frequently exposed to a variety of high risk activities and that these nurses are at particularly high risk.
We found that neck pain was associated particularly with helping patients to mobilise using a walking aid, moving patients around on a chair or commode, and washing patients when positioned in a chair. These tasks, which tend to involve reaching, pushing or pulling, differ from those that we have found previously to carry an increased risk of low back pain (mainly activities that entail lifting and loading of the spine such as manual bed to chair transfers and repositioning a patient on the bed). 5 The calculated attributable proportion suggests that up to 22% of nurses' neck and shoulder pain might be prevented by controlling exposure to pushing and pulling at work.
Our findings are in keeping with recent evidence that pushing and pulling is associated with a much higher risk of shoulder than low back complaints, 36 and with a small laboratory based study, which showed that the use of each of three different types of sliding aids (including a draw sheet and two different friction reducing devices) to move a volunteer ''patient'' up in bed was associated with a similar or higher perceived exertion to nurses' shoulder regions than to their lower backs. 37 This is of concern because it suggests that some of the equipment designed to reduce the risk of low back pain (for example, slide sheets) might lead to an increase in risk of neck and shoulder problems. We attempted to explore this further by comparing risk estimates for tasks carried out with sliding and handling devices and for the same tasks carried out manually or using hoists. However, this proved impossible because of the substantial overlap in exposure to patient handling with and without sliding aids and hoists.
